Urinary
17-ketosteroids have been fractionated on alumina column into eight fractions by Dingemanse, et al. (1946) and on a more convenient microscale by Zygmuntowicz, et al. (1951) , Pond(1951 Pond( , 1954 and Edwards, et al. (1953) . Although Edwards, et al. eluted 30 fractions with 0.2% E-B. from the start, the above mentioned method was used, since alumina used here was not the same in quality as that of Edwards, et al.
Throughout these procedures, negative pressure of 9cm. Hg was added by water pump, and 43 fractionated eluates were obtained, dried by evaporation and the content of 17-KS present in et al. According to Dingemanse, et at., (1952) , separation of the isomers of androsterone and etiocholanolone occurs completely only when the weight of alumina is 2, 500 times the weight of steroids. Since the weight of alumina used here is 1. 5g., the amount of steroid extract for fractionation should be less than 0.6mg.
Of these eight fractions, I, II, III have been shown by Dingemanse to interchange from one to the other in the course of hydrolysis. She established that fraction II became 3-chloroandrost-5-en-17-one(I)by hydrolysis with HCl at room temperature, while by hydrolysis on boiling, fraction II was converted to fraction III(DHA).
Thus, as to the quantity of DHA obtained from chromatography, there is a possible inclusion of an artifact. Pond handled I, II and III together as one quantity, since these three fractions were roughly representative of the 0-fraction. Ulstrom and Doeden(1954) took the sum of II and III as one quantity. In this article, these fractions are not taken into consideration, as urochromogens, which may interfere with the color developed by Zimmermann's reaction, occur in these portions, even though corrections for them are carried out.
About Urochromogens: 4 kinds of chromogens have been extracted from the urine, as shown in the upper part of Figure 1 . Of these, bluish green, light yellow and brown chromogens have quite different absorption spectra from the chromogen of Zimmermann's reaction (Fig. 2) , and therefore the former three do not interfere with the measurement of the latter. The pink chromogen, however, has a same absorption spectrum as the color of Zimmermann's reaction, and Fraser's correction equation cannot be applied to this chromogen.
Removal of the urochromogens by Noritt(100: 1)is not complete, and a loss of about 6% of steroids is found. Girard's separation appears to be incomplete in the removal of urochromogens.
We have preferred the method described by Cahen & Salter, in which Zimmermann's chromogen is transferred to the chloroform layer, while urchromogens remain in the aqueous alcoholic layer.
RESULTS
Patterns in normal young people (Fig. 3)
In males, IV and V are the main fractions and the ratio of IV+V to VI+ VII is over 1. 0(mean 2. 5). In females two kinds of patterns are found; one pattern the same as that in the normal male(type I); and the other with very small amount of IV and V showing the ratio of only about 0. 5(type II). The latter will be discussed later. Fractions IV and V, androsterone and etiocholanolone, derive from testosterone in the male, but in the female, especially those showing type I, it is most reasonable to consider that fractions IV and V originate from the adrenal cortex. Pattern in normal elderly people (Fig. 4) Not only aged males, but also aged females show the same pattern as the young male, IV and V being the main fractions.
No aged female shows the type II pattern like some young females. If the fractions IV and V in the young male are of testicular origin, it is very interesting that the ratio of IV+V to VI+VII remains almost constant even in the aged in whom the secretion of testosterone has already decreased. From the findings in young females and in the aged, it may be easily understood that fractions IV and V orginate not only from the testis, but also from the adrenal cortex. The chromatographic separation of the urinary 17-KS in 4 castrates, 3 men and one woman, were undertaken. As shown in Figure 5 , fractions IV and V are rather large in these three cases as compared with those in aged males and the ratio is 2. 83(mean of three castrated men the other hand, when the secretion of gonadotropin is small, the output of IV+ V, both from testes and presumably from adrenal is very low. Influences of gonadotropin administration on the fractions of 17-ketosteroids. (Fig. 7 ) Gonadotropin was administered experimentally to a 20-year-old woman complaining of amenorrhoea. Antex Leo(pregnant mare serum gonadotropin)was administered subcutaneously, 1500 I. U. daily for five days, and the administration of physex Leo(chorionic gonadotropin)1500 I. U. daily for the following six days longer.
The total 17-KS, 4.4mg. on the day before treatment, increased to 5.9mg. on the 4th and 9th day of injection but it is not clear whether this was a true increase or only a daily variation, since the excretion on the 11th day returned to 4. 1mg. No remarkable change of the total 17-KS output was therefore observed during the experiment.
However the ratio of IV+V to VI+VII increased gradually and significantly, 1.92(before), 2.66 on the 5th day, 2.72 on the 7th day and 5.02 on the 11th day. Moreover the increased amount of the fractions IV+V roughly corresponded with the decreased amount of the fractions VI+VII, and hence the amount of the total 17-KS remained almost constant. Postulated Relationships between gonadotropin and 17-ketosteroid in various conditions. From the results described above, the relationship between gonadotropin and 17-KS fractions in various conditions can be summarized as in Figure 8 .
In the male; if gonadotropin secretion is poor as in infants or hypogonadotropic hypogonadism, fractions IV and V are very small, as they are not produced in quantity either from the testes or from the adrenal cortex. In young males they are derived abundantly from the very active testes and, in aged males when testicular secretion decreases gradually, the auguemented gonadotropin stimulates the adrenal cortex to cause an increase in the amount of IV and V, and a similar chromatographic pattern can be observed as in the young male. In castrated men with remarkably increased gonadotropin, these two fractions, derived exclusively from the adrenal cortex, never does decrease.
In the female; in infants and hypogonadotropic hypogonadism there exist the same relations as in the male. In the young female two types have been found as already described. Type I seems to be found in the period of high gonadotropin level and type II in the other period of the menstrual cycle. In one woman aged 30, the ratio of IV+V to VI+VII was 0. 91 on the 5th day of menstruation, while the ratio became 2. 83 on the 15th day. Such a change of the ratio in a particular case could never be found in males. In females, therefore, there must be various values of the ratio, according to the cyclic variation of the secretion of gonadotropin. 
SUMMARY
Urinary 17-Ketosteroids have been separated into 8 fractions by the adsorption chromatography.
Of these 8 fractions, dehydroisoandrosterone(III)and 11-oxy-17-KS(VI and VII)derive exclusively from adrenal cortex, but androsterone(IV)and etiocholanolone(V)have been thought to be of testicular origin. The latter two compounds(IV & V), however, are not always testicular. If gonadotropin secretion is sufficient, these two fractions exist in the same ratio in the urine of the female as well as of the aged, and even in the urine of the castrated. In men with decreased gonadotropin, infant or hypogonadotropic hypogonadism, the amount of these two fractions in the urine are very small and the chromatographic pattern differs from that of the normal male, IV+V being the major fraction. In the normal female, two kinds of patterns have been found; the one is the same with that of the normal, the other is the same with that of infant. The former seems to be found in the period of high gonadotropin level and the latter in the other period of the menstrual cycle. In the aged female only the former type is found, because she is always in the state of high gonadotropin level. Moreover, in a 20-year-old female, these two fractions(VI & V) could be increased by the administration of gonadotropin without any change in the amount of total 17-KS.
From the above mentioned, it can be postulated that gonadotropin acts to alter the proportions of the constituents of the total 17-KS, i, e. increase IV+V and decreasease VI+VII, by stimulating the adrenal cortex. The machanism of this action of gonadotropin is discussed.
